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In the progress of light-induced control of correlated materials [1] [2] [3] [4] [5] [6] , electronic and/or structural orders such as charge density wave (CDW), superconductivity(SC) and charge ordering (CO) triggered by an optical excitation are focused on and anticipated to proceed toward bidirectional switching of phases and discovery of new nonequilibrium phases [7] [8] [9] [10] [11] [12] [13] [14] . They are in contrast to well-understood "melting" of orders [1] [2] [3] . Central issue is to clarify mechanisms of such "counter intuitive" responses reflecting respective material characters. For light-induced CDW and SC, enhanced Fermi surface nesting driven by ionic motion [12] , dynamic electron-phonon interaction [13] , and phononic excitation [5, 14] have been discussed.
Recently, a short-range CO during a short time scale (∼40 fs) induced by a nearly single-cycle electric field of 7-fs, 10 MV/cm (schematic illustration in Fig. 1(a) ) has been demonstrated in an organic metal α-(BEDT-TTF)2I3 with a triangular lattice [15] . Such transient localization of charge was originally motivated by "dynamical localization", i.e., the reduction of an effective transfer integral ( ) which is the time average of an original transfer integral t multiplied by the Peierls-phase factor (A(t): vector potential, rij: position vector for corresponding transfer process, T : period of the oscillating field) [16] [17] [18] . Forming of such a dressed charge state with the driving field is quite different from conventional photoinduced melting of CO that is triggered by a real excitation of carriers [19, 20] in the sense that a single-cycle field cannot resonate with any charge transfer (CT) process within the pulse duration [21, 22] . Related studies on a contribution from Coulomb repulsion are still going on [4, [23] [24] [25] [26] [27] [28] , although the microscopic 4 mechanism remains unclear. For clarifying the mechanism and discussing its generality, investigation of polarization selectivity (if any) of such a dressed charge state is very important to disentangle the network of transfer-integral/intersite-Coulomb-repulsion effects. Given that Coulomb repulsion with the characteristic low-symmetric molecular backbone is the origin of the metal-ferroelectric CO phase transition [29] [30] [31] [32] , it seems essential for the transient charge localization.
The triangular lattice structure of α-(BEDT-TTF)2I3 [29] with crystallographically non-equivalent sites A, A' B, and C linked by b1(b1')-b4(b4'), a1(a1'), a2 and a3 bonds in the CO phase (below TCO=135 K) is shown in Fig. 1 (b) [30, 31] . A 1010-type CO along a (a2 and a3) bonds results in charge rich/poor zig-zag stripes A-B-A-(rich;black) and A'-C-A'-(poor;white).
Above TCO (metallic phase), the sites A and A', the b1-b4 and b1'-b4' bonds and the a1 and a1' bonds are respectively equivalent as shown in Fig. 1(c) , although a charge imbalance between sites B and C remains even in the metallic phase because of the low symmetric (triclinic 1 P ) lattice structure [33, 34] .
In this study, we have investigated in the metallic phase at 138 K the dependence of the transient reflectivity on polarizations of both 7-fs pumpand probe-pulses ( Fig. 1(a) ). In contrast to the intuitive expectation, a short range CO along the a2 and a3 bonds is induced efficiently for the pump with polarization perpendicular to the 1010-CO axis.
Transient reflectivity measurements ( Fig. 1(a) ) were performed by using 7-fs pulses. The central photon energy of the pump light is ∼0.8 eV and the 5 probe range covers 0.58-0.95 eV. The method for generating the 7-fs pulse has been reported in the previous paper [15] . In this study, polarizations of both pump and probe pulses were controlled by a respective pair of wire-grid CaF2 polarizers as shown in Fig. 1(a) . The light intensity after the wire-grid polarizers is shown as a function of angles 2 θ and 1 θ . The pulse width derived from the autocorrelation (Fig. 4(a) ) was 7 fs (, which corresponds to 1.5 optical cycles) at the sample position after the wire-grid polarizers and the window of the cryostat. In the transient reflectivity measurements using the 7-fs pulse, the instantaneous electric field on the sample surface (excitation diameter of 200 μm) was evaluated as eV (the red solid line), whereas change in R is hardly detected for θ =90º (//a) at the same spectral range (the black two-dotted line). It is noteworthy that 6 the metal to CO transition is sensitive to the change in R for θ =0º (//b) in this spectral range. Such polarization dependence of ( )
with the theoretical calculation of the optical conductivity based on the exact diagonalization in the frame work of an extended Hubbard model [31] . Thus, the polarization dependence of ( ) [15] . Here, we confirmed that the pr θ dependence of / R R Δ at td=30 fs is analogous to that of the CO. 7 The time evolutions of the / R R Δ (0.65 eV) for various pu θ are shown in Fig.   4 ( pr θ =0º (//b)). The / R R Δ >0 reflecting the CO survives only about 40 fs
indicates that the induced CO is neither a long-range order nor a local excited state [35] which is structurally stabilized, because it requires the timescale of intermolecular vibrations (> 100 fs) for stabilization. So the short-lived CO is of short-range without intermolecular structural stabilization. The oscillation with a period of 20 fs has been attributed to an intermolecular charge oscillation reflecting a CO gap, and / R R Δ <0 after td=40 fs to an increase of electron temperature [15] . Here, the spectrum of the 7 fs broad-band pulse covering 0.58-0.95 eV is set on the higher energy side of the main electronic band peaked at 0.1-0.2 eV to avoid resonance.
Moreover, because the pulse width of the nearly single-cycle 7 fs pulse is shorter than or equal to the time scale of CT processes, the transient state during the pulse width should be considered as a dressed charge state with the oscillating field [21, 22] . , -23º, 90º ). An efficient charge localization to the short-range CO was observed for pu θ =0º (//b) for all pr θ , whereas it hardly occurred for pu θ =90º (//a). In fact, / R R Δ for pu θ =0º is >10 times larger than that for pu θ =90º. Such drastic change of / R R Δ depending on pu θ cannot be attributed to the dependence of the absorption coefficient α on θ , i.e., the difference of α is smaller than twice for //a and //b (∼10000 cm -1 for //a, 20000 8 cm -1 for //b in the spectral range covered by the 7 fs pump pulse). Therefore, the result in Fig. 3(b) is not affected so much by the polarization dependence of α.
A plausible reason why the CO is efficiently induced for pu θ =0º (//b) is that the reduction of teff in the b1 and b2 bonds during the single-cycle pulse triggers the CO in the timescale of 40 fs after the excitation. The reduction of t (∼6%) has been evaluated in itself as a red shift of plasma-like reflectivity edge in quasi-1-D (TMTTF)2AsF6 [27] . However, the drastic charge n n [36] . This model has on-site Coulomb repulsion (U), nearest-neighbor repulsions (V ij ) and transfer integrals between sites i and j (tij). We used the exact diagonalization method for the 16-site system with periodic boundary conditions, and set tij, which were evaluated by the extended Hückel calculation using the X-ray structural analysis at the 9 metallic phase [30] . Photoexcitation is introduced through the Peierls phase. along the a2 and a3 bonds [38] . Temporal average was calculated for 5T<td<10
T. The calculation is performed on finite-size systems, so that the symmetry cannot be broken spontaneously and no long-range CO is produced. However, our calculation is useful for discussing the generation of a short-range CO. (Fig. 5(b) ) means that holes avoid neighboring along the a2 and a3 bonds more strongly as if the Vij along the a2 10 and a3 bonds were increased relative to the transfer integrals transiently after photoexcitation. n n is consistent with that of / R R Δ (Fig. 3(b) ) reflecting the construction efficiency of the CO within the accuracy of pu θ . (Fig. 1(b) ). As shown in t t > (tb1, and tb2 are the t in the b1 and b2 bonds).
It is noteworthy that nA approaches to 0.5 with increasing
Considering that the averaged hole density 0.5 on sites A and A' is ideal for the CO to be driven by V2 along the a2 and a3 bonds, the field-induced decrease of nA from 0.54 to 0.5 is important for inducing the 1010-CO along the a2 and a3 bonds. In this mechanism, the repulsion V2 slightly larger than the repulsion V1 is indispensable [36] .
In Fig. 5(e) , the charge imbalance between sites B and C at zero field 11 remains even in the metallic phase ( Fig. 1(c) 
